-
2 J Though one-electron oxidation of carbanions is considered to be one of the simplest meth ods for generation of carbon-centered radicals, this method has rarely been employed as a synthetic tool. That is, al though several reactions are known to form carbon-carbon bonds by the use of radicals generated by one-electron oxida tion of carbanions, most of them afford self-coupling prod ucts and few examples have been reported concerning the intermolecular carbon-carbon bond forming reactions_ 3 -sJ
In these intermolecular reactions, the yield of the products is not sufficiently high, even with the use of large excess amounts of radical acceptors. Recently, we found that 1-nitroalkyl radicals are generated by oxidation of aci-nitro anions with ammonium hexanitratocerate(IV) (CAN), and the intermolecular addition reaction proceeds with electron rich olefins. 9 l In this paper, we would like to report the de tails of this reaction and the application to the construction of fused ring systems by intramolecular addition reaction of thus generated 1-nitroalkyl radicals.
Results and Discussion
Intermolecular Addition Reaction between 1-Nitroal kyl Radicals and Electron-Rich Olefins. Though it has been known that one-electron oxidation of aci-nitro anions with a metallic oxidant generates 1-nitroalkyl radicals, their addition reaction to olefins has rarely been reported. J Re cently, Bowmann et al. reported an intramolecular cycliza tion of 1-nitroalkyl radical using a norbomene derivative, but, the yield of the cyclized product was not satisfactory.
l
In the course of our study on generation of reactive species by oxidation with high valent metallic compounds, we found # Dedicated to Professor Dieter Seebach on the occasion of his 60th birthday.
an intermolecular addition reaction of 1-nitroalkyl radical to electron°rich olefins. When a solution of potassium salt of l-nitro-4-phenylbutane (la) in methanol, prepared by treat ing la with potassium hydroxide, was added to a solution of CAN and (1-trimethylsiloxyethenyl)benzene (2) in meth anol at -78 °C (la: KOH: CAN: 2 = 1: 1.3: 1.9: 0.85; 0.1 mol dm-3 for la), the reaction proceeded to give 3-nitro-1,6-diphenyl-1-hexanone (3) as a crude product. Since purifi cation of the /3-nitro ketone 3 by preparative TLC (silica gel) caused a partial elimination of nitrous acid from 3, the crude product was purified after converting to 1,6-diphenyl-2-hexen-1-one (4a). Thus, by treatment of the crude nitro ketone 3 with triethylamine, the a,/3-unsaturated ketone 4a was obtained in 35% yield based on the silyl enol ether 2, accompanied by the formation of a self-coupling product 5 (44%) (Eq. 1). This reaction is considered to proceed as follows (Scheme 1). A potassium salt of 1-aci-nitroalkane A is oxidized with CAN to generate a 1-nitroalkyl radical B. The radical species B adds to the enol ether 2, affording a radical intermediate C. Oxidation of the intermediate C with CAN gives a cation D, desilylation of which affords the /3-nitro ketone 3. It is well known that, in the alkylation of aci-nitro anions with alkyl halides, generally O-alkylation proceeds predominantly over C-alkylation.
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